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TITLE : CURRENT SETTING METHOD FOR 

STEPPING MOTOR 




ABSTRACT : PURPOSE: To suppress noise and vibration by a constitution wherein a stepping motor is 
driven by preset number of pulses with a small drive current in order to check the 
operation thereof and the drive current is increased when a decision is made that the 
stepping motor has stepped out. 

CONSTITUTION: Selection can be made from a plurality of reference voltages VREF by 
modifying a set signal and drive current is increased sequentially by modifying the 
reference voltage VREF so that a stepping motor is operated by a number of pulses 
preset based on the drive current at that time. Normal operation is checked every time 
when the operation of the stepping motor ends and a decision is made whether the 
stepping motor has stepped out based on the check results. If a decision is made that the 
stepping motor has not stepped out, the drive current is increased. Since a correct drive 
current is fed, noise and vibration can be suppressed. 
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ft-?. &mmm£&±G- ^*u-9v>&?3{zx&lt 

(a) aSB«MT*lfc£J:oTl:E**«ffi€ 

(b) i:£I9t£$£SlTiiiti$n^t< 
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(c) Mft«*r*s*»i;*aw3nfc/tjuxftnj: 

(d) ±£lft#*<**7T*r£C, ■Mt5*x*5r*fro 
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* 5 C > * # ffi £ -T * X =f y £ > 5^- 9 

m. 

(a) a£©^£MT*l<hlC£^Ti:£*t**ffi* 

(b) MtohWiC. j&3<DM*:79*C*5tt* hfi 

(c) M£_ttf«. xt-? 0>awc£« 

(d) «M«T»6.^i:«&»«anfc/t;uxftizj: 

* X^ *y tf > y^E-^ on^frV), 

(e) J:l2ftiM**7-r*;r£:C. ftfc^x-y **ff-3 

(f) R«LTt>*«^K:. hfci*M»£*#< l*T 

x^y e> y^— ^<75ftf^$ii02su, 

(g) R«t^W>«»Zft-9ftl»«>««l©W*«K 

(h) «W^7^(C, *ft<Dft««^&^yf'JM^ 
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(c) KRBttAlCttftLT hfiB)fcflW*:*3EU ft 

fit^^ft^zt^aRt-r^x^vtrvy^e-^ofltDi 
cat** 4 ] a < Ac«n*«***a ux» 

Mr*ii:CJ:-?Ta-r;i^!c«n*<l*t-«lcr* 

(a) a*«**MT*C£fc*oT.heJ**«JE* 

(b) a*Mriiiceaanfc-fe>-it*XT-ye>y^- 
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(HHaflMBttRtt] 
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««ajfe»*«cBrr*fe©-c*«. 

Co 0 0 2] 

[0 0 0 3] Bfc:*3friT. fiF7<^KDArt</W 
U^iKCttoT h?>vX^T r 2 &*>\ZU~itt#i 

fc. ^tLtm^izWZW&mnOD&^i u^MZte* 
40 ®<t:7— XBi'.a-fM, C*iC#WU ^fye>^ 

OD4D-l/^CLT. h^>i^X^T r 1 S^VC 
U ttV^«JBEV, (Vi >V, ) <DWfc7-X!BJ«j£ 

v, <D«*i7-xm<7>a-f;t,L. icttflWfltn*. 
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05O (a) fiOPr>^AMHS$. (b) tiOP 
7>^di^ifi«$. (c) tiuf JH«ft*£^lt 

[0 0 0 5] aC^JV^T, ffitt^DAftVW 

AW h5> ->*X*T r 2 

fit. h7>->'X^T r 1<D1-Xnmwn. h7 

jul. :t««^n^ *<o<t#. *tf*di®$tRs 

V„, =V. + (V ta -Vi ) CR* 
CO<fc9i:, SMflEVut IJh7>yX^Tr l^t 
7«)ftJ:0*^«a:ttt0, «**«*Jfct:Vi 

«asic a<*n*. i£^f7 tr>^-^o3-r;wL 

Vi =V-Tn/ (T«*+To*f ) 
r s = Ic • Toi/ (Th+Tim ) 
V. (=V«. • r 2/ (r 2 + r 1) ) 

[0 0 0 8] Zto&ltZ. Ma?3 7'«tt#&ftC£ 

flffl b T -5 AlfCfc *. 

[000 9] 
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»W¥5- 5 6 6 9 0 
[0 0 0 6] C(7>B$. 3>/XU — *COM0>tM*J*JEEA< 

jatio [v] r**<h, swevi** t* 

Vm =Vi • Rj / (Ri + Rj ) 

V. :«ttrl. r2lC<fc*«EV: CD#*E 

(ZfcO, 3>/tU — ^COM^ffl**«A<f 

x**T r ld^7K«:*illB1, 3-f;i,L, 
a?»t«5feU «W*ffittttRSJfctf7 2>f*^-^$ r -r 
3f-HDF*ii-3Tli»««I». Jfttflin*. *LT. 

«**e5io»F *<*4>i-*i;:«oT. ***di«flEVs 
t>*TLT*W*tMlJBEVi ^I$tHV.„ £0&< 

[0 0 0 7] 3>AU-^COM<DW7J^A-T U^<;UT 
* -6 i: * <D 3 >/l u— ^ C O MCOtB /jfficD*JE £ V„ 1 

v».>v« 

«}MA^, 3>/tW-^COM^tii73«!co«BEVoi < i: 
*JEVi<0#IEV« 0>*&££R 2 £Ra T7*f£L/hfg 

/ (Rs +R 3 ) ] 

10 0 1 0] ^Clllfftl: €r»3£Lia-r 

^a6(CI2. Sttrl. r 2 &tt r>8*.ttfttltftt£tt 

[00 11] 

[0 0 1 2] ^fewro^Ttt. 
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[0 0 13] X^*e>y^-*j&tR«LTlr>***C 
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[</ 0 1 5] m3^«^!C*5Vi-Ci^ X^yfcf>^ : e- 
[0 0 16] 

iz&-DTm*mm&T*z£t)<'t;z*^?\ztevx^ 

rttt>*>* h&Bfem***$:XZ>Z.£\Z±^X±& 

*-9v>mvinm&miEtLh<z>izG&Tzftibiz. am 

v £ > 9 €r* C a&JSWS lift/til X*£ 
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fro, fit. Sft^x-y ^COttJftC^oTX^-y fcf 
>^*-*atRaLT^**«jfc*:«KT3. Tftfc 

t^?. ±£JKM*£*$<LTmXXxyfcf>^ 

[0 0 19] ®2<&#9if::fcv>Ti*, llitif^i:, 
BBawaEBTx? «a* 
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20 <n%m*?9$(»mv\%mzx.-i-z*Tv¥> j ? : £--**: 
mm?*. 
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30 4i8lt*S*. tt-tE>1t«MA(aft^v KBB**B 
LT*<. f IT. Btt@ft0^C*tl&LT±£ftftB 

[00 2 2] 

40 6 tt*XBa)X^7 e>^-*0BBM#&*<BJll 

*. 

[0 0 2 3] B6IC*3friT. llttCPU. 121*** 
'J, 13!£ttt4l#-K 1 4li«m*)#-h 1 3A»6« 
Sm** s 1 - s 3 « Stt, t*«£E* s 1 - s 3 

«*Tfc[M»T**. Jr««1t«9s 1 3ti* CPU 
50 *-A#^~>3>-fe>1*\ 16I2AJ)#-K 17}*:/ 
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[0 0 2 4] fr\Z* h£*ftfl?TXMft 1 4iC^>l>TW 

1 il»^>TIW!T*. H I IC*5V>T, r l-r5IJ« 
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[0 0 2 5] R 1 Jin>/tU-^COMcOfift«C»« 

Jt£Vi fcawtW-^COMfcA/rt"*. R2li 
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'WF. 2 2\*m^y H2 1 €!MtL,&*ir 'J ? ^. 

2 3tiX-rs/tf>y*— 1 5{i+t'J7y2 2^ 

A»£*0, BMUHLfc^OBl^v H2 1 
fTOfcfcKffifflSn*. 2 5tiJ:fi*Y0!yS>2 2tX 

f7t>^-^2 3(aj(c*«$nT^r, eu^£ 

>^*-*2 3<&Kft!Z<fcoT**'J v^2 2&a«Jft 
h 2 5 irftiiTi^irT**. 

co 0 3 0] a<n (b) c*^t. tmmwtm^v 
h 2 1 <D&mmx*7KTmm'c*>*. H2m 

OTAvH2 1tt'10/t^T^-A# 



[0 0 2 6] t!E3>/tU — ^COMOTffl^jW3tt, tt 
>vX^T r 2 <7)a U ^^Cii. fifitR5^ltK7 

yX^. L. (ih^>vX^Trl. T r 3 WKfctt;* 

io [0027] ±&M$L<»nmm*i&®m t'z&^x, 

f C*?, IMEVu- *%fcZ*±%1t*>\Z ' 
s 1-3 3#3f— :7>3U** i c<z>y- 
KG l~~G3£^LTffl7J2*l*. W*t;f, 
(si. s 2. s 3) = (H, H. H) 

/ (r l + r2 + r3 + rUr5) 

20 tU7vIftMi:^»T. 7f7e>^-^2 3<?) 
[0 0 3 1] W9&tfm 0K£^T*»*H4> 

-^2 3<7)IM^, tfcttfc/hSfe, atA/i'RIlT 

■ t«^RJ^7K2 l<3&*£:<3it«H 1 x;/?£fT 

>y^-^2 3^RRLTV>4i:K«U, Kft€»Sr* 

T. d tf(DfW^C43UTX7^y 2 

3*<R*l,TSJ^'\-y H 2 1 <7)&»d<mT^Tt>lS^ 

40 [0 0 3 2] £U:<7)fife£ii9iSU Kl)«ft£«$tt 

^^-^ 2 3 <^*M*i LT«rr* t, t>?&U9l 
^MCfcoTRR-r^sjtttt^**. f:*?. 
ft<0^- v > * »Bft«i« * t> -D -a»-h<0 

50 
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[0033] a9W^xf7t> -y^-*<D*a* 

&1&Jj&<»m 1 W7D-f t- K @ 1 0ii*5B9^X 
r 7 e > ^-^OtWIie^ifeM 2 07 D-f t - 

•^six^y^s 3tc*tr. 

7f7^S3 tt^lnllClMMttrra. ^ 
Xf7^S 4 1 4 3 0/^Xfi5lt^ H8T«1*9)L 
fc«fc^(C. EP^^y K2 lttO/WX** 1 4 1 9/^P 
X*-C<niBH4^ft-ri^ *t f Jy^2 2Wft« 
1 4 1 9/t^X<73ter«<fcO«^iC^ft$<*TL*oA: 

»*<a£>:£#rtttT, 1 1 /WX5*<0^-y>*inA. 
I 4 3 0/^UX£!95£L-r^*. 

1 77^t5. ) . 

X-r-v^S 6 »^>h*««l 4 3 0£(iM^f>!K 
*fr!^ I 4 3 0«J:W»«««LT^*£«*LT a? 

Xf77"S2 1C, 1 4 3 OiO/J>5^*^li, 777 

X5^y^S 7 *-A#v*xa>-fc>tM SA*^->*5 
ft>4>9J0r€fTti. t>OJ|&ttXf 7yS8{C t *7<T> 
W&teXx-y/S 5ea*S:M /^UX#Ofttf£?T 
5. 

Xf7^S8 4/1JUX#0>lWP*m^ fl(jftffit«tt 
7T*. 

«ft*<o l SRf hcofitc^fi^-i, 30 

xf7^s i o rafficfMiarr*. 

X-r-y^S 1 i 4 0;U7«fit6. -t#Lfci:3 
(3, *t"J y 2£&;*filC*M(lSttfc*^. *-A 
^yy 3 >^6 4/^;WXC0&«T^— ^'/*>3 >"fe> 
■y- 1 5 *-A#v'>3>-fc>**l 
5a*:*>ICfc*«*«*tt4 O/tArXTfc*. Lfctfo 
T. *f U 7 5?2 2 *W£T*-/*#^S'3 >iOJ 

i «4 o/^;i,x(Dftf^-? i ^r^-A#v>'3>3&^R, t n 

Xf7^si2 l/t;PX#<Diitt£fT3 (A#>hft 

€ir7m. ) • 

I 3 fc^>h»a«4 0£UJ&»S75>O>£iBfr£ 
fr^. 4 0«±<a»£ttK*l,T^*£*l»rUTXx*y 
:7S2 1C. 4 OJ;0*ftV»WttXfv^S 1 4 KJ» 

X^-y 1 4 *— A#vV3 >-fe>it I 5$«*>a> 
§A><0?«r£fTV^ *>®*&}*X7y7S 1 2Cit* 

1 5»CiSO. 50 
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Xfy^S I 5 4 8't;UX5t®»fM:fT-5. 
i:ioT^7F2 I KfK#G|ir4 8/tJWX»IMft 

U #±-f ra>4 8^/wxfctt. 

t^^c^m^jj^r, fro, **>j<?y2 2onff! 

xf7^si6 a^icuftiwrr*. 

X-TV/S 1 7 6 0/tJWWti, «*ftlC4 8/t 

K2 i zmtfaizmritfttz 

tt, «4 8/1il/XT < tl^, 7f7^W2 3 

c;t7 * ^ v ->^fc if<n«M^r- v>**o*. 6 o /wx 

Xxv^S I 8 I 'WX#0>ftf»fr3 <**>h* 
Xfy^S 1 9 27^>hSta<6 0CU:^g^<DWWf€: 

7 J S2ii:, 6 0iO^*^ixf-^S2oi:l 
o. 

Xfy^S 2 0 A#v : >3>-fe>iM 5#*>a> 
S^a>flK«rfrv^ *>«>l*&ttX*"y:7S8K. *7 
<oi^ttxf77 r s i 8 rata. 

Xfv^S 2 1 X^?£>?%-*2 3 0>mM£l 
CO 0 3 43 i:^T. h£Xfye>if€-^2 3fl> 

tffcfcr. a-Ht^Jt (HD) uV^U* 
CO 0 3 51 -tC-C. *««<0?B2<D«l6WtC^^T 

X0>«g*a>£*M*u x#vtr>y^-y 2 3«ft 
i«^lffl*n^xf7e>^-^i»»t«)7'D7 

CO 0 3 63 BCJ3t*T. UliCPU, 1 3ttW7J# 
— K 1 4 ttttttSftsft— h L 3fr6ttfc»**s i-s 3 
tt»£«9s 1 - s 3lt*tJfrr**»«:X7^ 
e>yt-^2 3 (H8) <a;3-f*L. K*r«fcMsj 
tSB-CA^ ±C««e#8l-3 3tt. CPU 11 
*50> I/0*1*£:<i:IC<fcoT7y*tfJ*)3n*. 15 
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□ y5A#&*FD«Efc, 1 8tt7^X?Bt*gRT* 

-b£&l£fi?^s Ws3$ t CPU1 lrt*£<7>tiJ*J 

[0 0 3 7] tamata*-? 

*«^i^i:tf^i:, BBM2 9^*=>wI(hI*» 

9, 1 0C*rXy-ytf>^*-*2 3«>«a*m-fX 

s/^jUMcfMr-r*. 

[0 0 3 8] *&. Xfyli>^-^I»Mfl)tI 

£C;f74>ttCtt. ^ffcoa^ffl^s l-s 3SBBM2 

xf i -yfcf>^ : e-^2 3co^»^(c^v>r 
Sffeco^-f ^>ycfr^n*. «*tf. yj>*Mc 

2 3 ftfte^UAMLfc/U^mLTWI 1 30 
's* H 2 1 ftttlMStt. R^tfili*-^'/->3 

[0 0 3 9] *&. hBMMIC*^Ttt. l7-%4 
5CLTt>J:V*. HI 2(i*8^<7m2(0£ttHC43tt 

xf-^s 3 i aiem**s i-s3*bbm2 9a>* 

DRAM 2 8Cft*tirr. 

Xf7^S 3 2 WvX^Ntf)«T<fil«*«irr*. 
Xf^S 3 3 Xf7e>^-^2 3(0»Wa» 

X7-mLfc*aiJ^fv^S 3 5C, ft£lT*» 
fc^«^ttX* t v7 f S 3 8 CM. 
Xt7^S 3 5 Xt-v *£># : e-9 2 30>IWC<fc* 
x^-d^5^<D«Wr*fTv^ Xfve>^-^2 3(0* 

V, = (RE + RD + RC) V; / 



-<7)ig &»Xf-^S 3 6CJM*. 

Xf7^S3 6 X5— «M*fr5. 

Xfv-/S 3 7 ^Si9&^Hl 0<7>X^y tf>y^-^ 

2 3 0RMftffl-f X->*;HM*:fT3. 

S^ttX^r/^S 3 31:, sf^fc^iiXxvT'S 3 9 

citty. 

Xr-y^S3 9 s l-s3*BBM2 

9 

[0040] &c, Miue^^«}iii^tfti& 
«£c&i? ax?-? e>^-^ 2 3 o*«ta^&c 

O^TIMIT*. Hi 3ti7(E^<D»3C0^J|«3&<affl 

llttCPU, 12li**'J. 13ttlti*ltf-K L4 
h 1 3^^8StH§3 1-s 3£&l?. ft 

*2 3 (08) OJ-fJU. iCDftT«ftM*J«@»T* 
±fiU^fg# sl-s3!l CPUll^OI/ 

A»&*FDttUt, 18lir>fX^I!(iMT?*4. i: 
EiftSMs i-s3S. C HU 1 l*»6a>tb*iC«fcfc 
r, ^n^5A»ii*FD«#l 7»:»ii«nftyny 

LTOTTEMPA-N-TEMPC-Nfttfl/It«. 
[0 0 4 1] SI 4 t^ffifiJt^m@%C0@»H. H 1 

tf-3X^. RAii±£-*-SX*TH-?mflEV; 
J£V* ftf§*fc*a>ttift, RB-REtt£MBEV. - 
Vt £»*fc#0«ia. COMl-COM3tt^V. 

[0 0 4 2] ±E«feE^fflfflia*»m[Hll5 3 I C*^ 
T. Ke^-5X^TH(ia*C^oTfifii«S:«ft:5 
tt^t^Wttt-TSx/MXTfcO. 
C^TJ:5 Cfi«TT*KttC. 8»TTft&ttCnc* 
i^Ctftt*. ±i23>'tU— *COMl^COM3 
«»««CA*Sn«±IB»JEEV* li, tf- xX*0>ffi 

to] , *«<&**££V; t-rat, 

V 4 — X • V: / <x + RA) 

«IC#U DWtl'— *COMI©iEMC 

(RE + RD + RC+RB) 
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V* <V. 

££0. 3>/tU-^COM 1 <7>ffl*J«<7)«3TEMP 

v\ >v. 

J^i:<7>«lft?mte03>nU— ^COM2. COM3<D* 
^tPCT^O, COM 1 -COM3<DtH^J^*fl:-r5 
^<DfiK*A C° C] . B (" CJ , C C° C3 (A< 
B<C) Si 6K*-r<fc5ft©^TE\iPA 

-N-TEMPC-NTWt^n*. fc*3- tt^TEM 
PA-N-TEMPC-NH A*J#- S 3 2 (CM Oft 

[0 0 4 3] ifilUOyj >*lfiB&*Sb>Tl*. * 

r, cpunn x^ytr>^-^2 3 (8 8) a 

■ftftf^*IH»r*ttC,' J*HCOfi££*tiit. HI 6 
iC^T<fc3KM«4a»tCfc#-r*. fUT, CPU 

^tlti. X^y tT>^^-^2 3 OiftOtttt 

[0 0 4 4] B 1 7 (i*»qflC0« 3 0>»MC*Ct * 7 
a— ^r — h"C&*. 

X5^y^S 4 2 «H<DM£l*ffl*r*. 

X^ y^S 4 3 «H<Ofi«^A' C&Ta^T&^flWr 

"T*. A° CJE(T<0*^iiXx-y^4 4tC, A° C<tO 

7fv^S44 «l£fi**s 1-s 3*A>f U^MCT 

7f-^S 4 5 flfflOfiJWtA— B a CA>Sft>&f4K 
-T-5. A-B* C^S^liX^y^S 4 6C, B* C<fc 
r>fi^«^5iX^v^S 4 7 (cAWf. 
Xfy^S46 R5£m**3 t. s 2 £/W 

^f7^S4 7 flH<*>iflaW*B-C" C^S^€Hff 
T*. B-C* CJ)*^ttXfy^S4 8C, C* C<t 
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